BACKGROUND AND OBJECTIVE
Fuel supplies are evolving as more highly-processed petroleum fuels, unconventional fuels, and non-petroleum fuels are increasingly making their way into the marketplace worldwide. Some of this evolution began several years ago when, for instance, environmental legislation in the U.S. mandated cleaner tailpipe emissions and as a result, the need for more highly-processed fuels,
i.e., lower sulfur and lower aromatic content fuels such as California Air Resources Board (CARB) Diesel and Ultra-Low Sulfur Diesel (ULSD) fuels. The move towards developing and using non-petroleum fuels, such as biodiesel, renewable diesel/jet fuel, or Fischer-Tropsch fuels, is occurring in many countries as spurred by high volatility in the oil market, especially since
2006. In addition, much of the impetus behind transitioning to alternative fuels is tied to the desire of nations to better secure their energy supply by reducing dependence on foreign sources of oil through conversion of in-country energy resources such as tar sands, shale oil, coal, natural gas, biomass/waste streams (renewable) into transportation fuels. Furthermore, power and mobility systems are also evolving that might require non-traditional fuels/energy carriers as sources of energy, e.g., hydrogen for fuel cells. As these changes in the supply of fuels occurs around the world, and also in the fuels specified for future engines/equipment designs, the U.S.
Military needs to understand the extent and nature of these changes and the implications regarding current and future military use. There will be some subtle and not so subtle changes in fuel compositions and associated physicochemical properties that can impact engine performance and durability, or compatibility with current (petroleum) fuels and the fuel distribution systems found in engines/vehicles such as fuel pumps, injectors, and high pressure common rail systems, or in fuel storage, distribution, or handling equipment. The U.S. Army is investigating assessments of the changing worldwide fuels supply with a focus on kerosene and diesel boiling range fuels, and of the impacts that varying fuel properties may have on current and future military equipment and systems.
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APPROACH
As part of the U. S. Army investigation of future fuels, the U.S. Army TARDEC Fuels and Lubricants Research Facility (TFLRF) has prepared, and shipped fuel blends for engine and component testing. The target fuel blend was 50%v synthetic fuel: 50%v JP-8. Some minor adjustment to this blend ratio was allowed to achieve a blend density of at least 0.773 kg/L and a blend aromatic content of at least 6%v. Each blend contained between 48 to 50%v synthetic fuel.
RESULTS

FUEL BLENDS PREPARED
A listing of the fuel blends prepared and shipped is presented in Table 1 . 
FT-SPK BLENDS
A 6,200 gallon blend of 50/50%v FT-SPK and JP-8 (Jet A+ additives) was prepared and designated AF-6934. The FT-SPK was received from the U. S. Air Force. The overall blend was adjusted to contain the maximum treat rate of 22.5 ppm of DCI-4A per MIL-PRF-25017. The fuel blend properties for AF-6934 are presented in Table 2 . This blend was shipped to TARDEC in June 2009. 
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UNCLASSIFIED
A 17,000-gallon blend of 50%v FT-SPK and 50%v JP-8 was prepared and designated AF-7117.
The overall blend was adjusted to contain the maximum treat rate of 22.5 ppm of DCI-4A per MIL-PRF-25017. Properties of the fuel blend are shown in Table 3 below. The density at 15°C was 0.7741, with 9.3% aromatics, and a KVIS at 40°C of 1.23 cSt. Table 4 . No anomalies were noted in the results.
A second shipment of HRJ-8 was received from Centauri Technologies, LP. Three separate shipments totaling 16,382 gallons were delivered to TFLRF on January 25, 26, and 27, 2011.
The product was initially stored in a rented 12,000 gallon portable tank and a 6,000 gallon above ground tank. The separate shipments were from the same batch number and were segregated from the previous deliveries of HRJ-8 as was requested by TARDEC. The product was transferred from the portable storage tank to a permanent storage tank after completion of repairs Table 5 , and no anomalies found in any of the samples analyzed.
HRJ-8 and JP-8 fuel were blended at 50%:50% volumetric ratio and the blend attained a density value of 0.782 kg/L and an aromatic content of 10.5 % v. The blend met TARDEC's requirement of no less than 0.773 kg/L and an aromatic content of no less than 6.5 % v. The overall blend was adjusted to contain the maximum treat rate of 22.5 ppm of DCI-4A per MIL-PRF-25017.
The 4,400 gallons of blended fuel were shipped to TARDEC in December 2010. Complete fuel analyses of the blend and both HRJ-8 shipments are presented in Table 6 .
UNCLASSIFIED 5 Table 7 . In February 2012, TFLRF supplied TARDEC with 6,700 gallons of 50/50%v blend of HRJ-8
(comingled 1st and 2nd shipments) and Jet A with JP-8 additives. The overall blend was adjusted to contain the maximum treat rate of 22.5 ppm of DCI-4A per MIL-PRF-25017. The analyses of this blend are presented in Table 8 . In June 2012, TFLRF supplied TARDEC with 6,500 gallons of 50/50%v blend of HRJ-8
(comingled all shipments) and JP-8. The overall blend was adjusted to contain the maximum treat rate of 22.5 ppm of DCI-4A per MIL-PRF-25017. The brief analyses of this blend are presented in Table 9 . per MIL-PRF-25017. The analyses of this blend are presented in Table 10 . 
FUEL PICKUP FROM WPAFB
TFLRF made arrangements to transport 1,000 gallons of FT SPK AF7618 from WPAFB.
Selected analyses were requested on a sample obtained from the tanker that delivered the 1,000
gallons of FT SPK from WPAFB. Results were compared with findings obtained at WPAFB laboratory to insure that fuel properties had not changed significantly. TFLRF analyses results indicated that the fuel received had a slightly lower flash point and IBP. Other properties were as expected. Results of Comparison analyses are presented below in Table 11 . This FT SPK was used in various alternative fuels projects at TFLRF.
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SUMMARY AND CONCLUSIONS
TFLRF completed fuel blending and delivered synthetic fuels blends as requested by TARDEC during the period June 2009 through January 2013.
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